Spread of HIV in one village in central China with a high prevalence rate of blood-borne AIDS  by Zhang, Weidong et al.
Spread of HIV in one village in central China
with a high prevalence rate of blood-borne
AIDS
Weidong Zhang, Dongsheng Hu, Yuanlin Xi, Meixi Zhang, Guangcai Duan *
International Journal of Infectious Diseases (2006) 10, 475—480
http://intl.elsevierhealth.com/journals/ijidDepartment of Epidemiology, College of Public Health, Zhengzhou University, 40 Daxue Road, Zhengzhou, Henan, 450052 China
Received 23 August 2005; received in revised form 12 March 2006; accepted 28 April 2006
Corresponding Editor: Salim S. Abdool Karim, Durban, South AfricaKEYWORDS
HIV;
AIDS;
Paid blood donation;
Infection rate;
Blood transmission;
Sexual transmission;
Mother-to-child
transmission
Summary
Objectives: To determine the state of HIV infection, its secular trends and influencing factors in a
village central China with a high prevalence rate of blood-borne AIDS.
Methods: HIV screening in WY village was carried out.
Results: The rate of paid blood donors in WY village was found to be 36.3% (466/1285). The HIV
infection rate was 15.3% (197/1285). Among 197 HIV positive cases, 80 (40.6%) were infected
through paid blood donation, four (2.0%) were infected through sexual activity, seven cases (3.6%)
were infected through mother-to-child transmission, one case (0.5%) was infected through
transfusion, and one (0.5%) was infected through nosocomial infection. In 100 cases (50.8%)
the infection route could not be identified, however, based on their history of paid blood
donation, their age, and the chance of becoming infected with HIV through paid blood donation,
it is likely that most of these 100 cases were infected by paid blood donation. In the final four
cases the method of transmission could not be determined. Of the infected women of repro-
ductive age only 1.9% (2/103) had the intention to conceive. In the cases of HIV status conflicting
spouses, 51.7% (30/58) did not consistently use condoms.
Conclusions: The main route of HIV transmission was found to have been paid blood donation in
the past, and will be by sexual means in the future.
# 2006 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights
reserved.Introduction
In China, AIDS cases have increased exponentially. The num-
ber of HIV carriers currently exceeds 1 000 000 and the* Corresponding author. Tel.: +86 371 6696 9270;
fax: +86 371 6696 9270.
E-mail address: gcduan@public2.zz.ha.cn (G. Duan).
1201-9712/$32.00 # 2006 International Society for Infectious Diseases.
doi:10.1016/j.ijid.2006.04.009number is expected to reach 10 000 000 by 2010 if no effec-
tive intervention is undertaken.1
Due to non-standard paid blood donation between 1990
and 1997, many blood donors became infected with HIV in
villages in central China. The method of single-collect-
plasma used greatly increases the risk of HIV transmission.
This method involves the separation of plasma from
the blood cells, which are then diluted with physiologicPublished by Elsevier Ltd. All rights reserved.
476 W. Zhang et al.saline, and re-infused into the donors. Often during blood
collecting, the hemostat, scissors, and centrifuge were not
thoroughly disinfected, resulting in the blood cells becom-
ing contaminated with HIV and hence the paid blood donors
becoming infected with HIV.
Since 2000, several epidemiological investigations into
infection with HIV in this area have been undertaken but
they have only focused on infection in one special popula-
tion.2—4 In 2004, a large scale screening was carried out
and relatively comprehensive information concerning paid
blood donor infection was obtained.5 Most of the HIV positive
cases among paid blood donors were found to be living in
rural areas and a high ‘clustering’ distribution was shown,
with some villages showing high prevalence rates of blood-
borne AIDS.
However, the full scale of the HIVepidemic in China is only
partially understood because only paid blood donors, their
spouses, and children have been surveyed. The trends of HIV
spread have not been described because the AIDS mortality
data in villages with high prevalence rates of blood-borne
AIDS were unknown. In order to understand the occurrence
and current trends of HIV/AIDS, one of these villages with a
high (about 10%) blood-borne AIDS prevalence rate was
chosen for this study. A full-scale HIV screening and retro-
spective review on the individuals who died of AIDS was
undertaken.
Materials and methods
WY village is located to the west of a poor county in central
China. There are 1632 residents in the village and each
resident possesses only 0.05 hectares of land. The majority
of the labor force in WY village has moved to cities in search
of work. Between 1990 and 1997 several blood stations
appeared in and around this village. These blood stations
offered a monetary incentive for blood donations resulting in
a large number of paid blood donors suddenly emerging in the
area including from WY village.
Study subjects
All villagers who were between the ages of 2 and 79 years in
WYvillage were screened and interviewed between 10 March
and 22 March 2005. Infants who were under 2 years of age
were not included in the study because they can passively
acquire anti-HIV antibodies from their infected mothers and
therefore their HIV status cannot be confirmed using the HIV
antibody test alone.6
Demographic data were obtained from the local CDC
(Centers for Disease Control and Prevention). The data were
verified and all duplications, deaths, and emigrants (includ-
ing married women who were not living in the village) were
deleted from the database. A 5 mL sample of venous blood
was obtained from each participant and blood plasma was
then separated and stored at 80 8C for future analysis.
Questionnaires were conducted in the participant’s house
and parental consent was obtained for all participants who
were 15 years old.
A door-to-door survey was conducted to determine causes
of deaths in WY village between January 1, 1994 and
March 10, 2005. The doctors in this village and the leaders
of every villager group were consulted to verify the list. Thecause of death was confirmed by consulting records from the
local hospital and village doctor.
The questionnaire was designed to collect demographic
data and medical history, including times of blood donation,
type of blood donation, sexual habits, drug abuse, smoking
and drinking habits, diseases suffered, HIV contact, and the
HIV status of family members. The survey of cause of death
included demographic data, date of death, cause of death,
and basis of diagnosis.
Methods for detecting HIV
HIV screening was performed using the HIV 1 + 2 type anti-
body diagnosis kit (ELISA with double antigen, Beijing Jinhao
Medical Corporation). An additional 5 mL of blood was drawn
from all individuals who tested positive so that an HIV con-
firmatory test (HIV1/2 antibody Immunoblot kit (Hangzhou
AOYA Bio-Tech corporation)) could be performed. The HIV
infected individuals previously diagnosed by the local CDC
using the same methods were not screened in this study.
Identifying criteria for route of HIV transmission(1) Infection by paid blood donation. Individuals were classi-
fied as having become infected through paid blood dona-
tion if: theywere HIV positive, theywere aged>15 years,
they had a history of paid blood donation between 1990
and 1997, they had no history of blood transfusion, their
spousewas HIV negative or positive but first HIV screening
test was negative, they had not participated in homo-
sexual activity, and if other routes of transmission could
be excluded (had no history of commercial sex behavior,
injected drug use, surgical intervention, medical injec-
tion, tooth extracted, acupuncture, etc.).(2) Infection by blood transfusion. An individual was classi-
fied as having become infected through blood transfu-
sion if: they were HIV positive, they had a history of
blood transfusion between 1990 and 1997, they had no
history of blood donation, their spouse was HIV negative,
they had not participated in homosexual activity, and if
other routes of transmission could be excluded.(3) Infection by sexual intercourse. An individual was clas-
sified as having become infected through sexual inter-
course if: they were HIV positive, they had no history of
blood donation, their spouse was HIV positive, they had
not participated in homosexual activity, and if other
routes of transmission could be excluded.(4) Mother-to-child transmission. An individual was classi-
fied as having become infected through mother-to-child
transmission if: they were born after 1990, they were
HIV positive, their mother was HIV positive, they had no
history of blood donation or blood transfusion, and if
other routes of transmission could be excluded.(5) Nosocomial infection. An individual was classified as hav-
ing become infected throughnosocomial infection if: they
were HIV positive, their spouse was not HIV positive, they
had not participated in homosexual activity, they had no
history of blood donation or blood transfusion, they had a
history of frequent injection or acupuncture in private
clinics during 1990—2000, and if other routes of transmis-
sion could be excluded (had no history of commercial sex
behavior, injected drug use).
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Totncertain mode of transmission. If the modes of trans-
mission mentioned above were concurrent, or there was
no definite exposure experience, the route of transmis-
sion was classified as uncertain.Figure 1 Number of paid blood donors in different age groups.Criteria for death as a result of AIDS
All persons who had died and had a positive HIV confirmatory
test, with the direct cause of death being an opportunistic
infection or tumor that was related to AIDS, were classified as
a final diagnosis case having died because of AIDS. All persons
who had died and the direct causes of death was an oppor-
tunistic infection or tumor that was related to AIDS but had
no record of having had an HIV test were classified as a
clinical diagnosis case having died because of AIDS.
Data analysis and statistical methods
Data were independently entered twice into Epidata 3.1 and
all mistakes were rectified by consistency checking. Data
were then transformed into a SAS data file and analyzed using
SAS 9.13. Significance tests were performed using the x2 test.
The significance level was defined as a = 0.05.
Results
HIV screening rate among the villagers of WY
village
Atotalof1285 individuals outof1632consented tobescreened
for HIV and were asked to complete a questionnaire. The
screening ratewas 78.7%withmore females thanmales agree-
ing to participate. The research participants were divided into
eight age groups. HIV screening rates among different genders
was not significant in the 2—9, 20—29, 60—69, and 70—79 age
groups. The HIV screening rate in females was higher than in
males in the10—19, 30—39, 40—49, and50—59agegroups. The
screening rate in the 60—69 age groupwas highest while in the
20—29 age group it was the lowest for bothmales and females.
These data are shown in Table 1.le 1 HIV screening rates in different age groups and differen
(years) Male Fem
Number of
villagers
Number of HIV
screening tests
Screening
rate (%)
Nu
vill
9 95 85 89.5 91
19 153 126 82.4 162
29 105 55 52.3 97
39 177 106 59.9 167
49 110 74 67.3 107
59 104 88 84.6 89
69 47 46 97.9 56
79 32 22 68.8 40
al 823 602 73.1 809The rate of paid blood donors in the different age
groups
The rate of paid blood donors in WY village was found to be
36.3% (466/1285). There were no paid blood donors in the 2—
9 and 10—19 years age groups. If only the age groups where
blood donors were present were included, the rate of paid
blood donors in this village was 55.0%. The rates of paid blood
donors in the different age groups were significantly different
(x2 = 576.03, p < 0.001). The highest rates were found in the
30—39 (74.5%), 40—49 (77.0%), and 50—59 (55.2%) age
groups. Lower rates were found in the 20—29 (6.01%), 60—
69 (26.80%), and 70—79 (10.00%) age groups (Figure 1).
HIV infection rates by age group and gender
The HIV infection rate was 15.3% among the 1285 individuals
screened. Only the 70—79 age group had no HIV positive
individuals. HIV positivity rates were significantly different
among the different age groups (x2 = 187.25, p < 0.0001).
HIV positivity rates in the 30—39 and 40—49 age groups were
noticeably higher than in other age groups. The difference in
rate between males and females was not significantly dif-
ferent (x2 = 0.13, p = 0.72). These data are shown in Table 2.t gender groups
ale x 2 p
mber of
agers
Number of HIV
screening tests
Screening
rate (%)
79 86.8 0.32 0.574
148 91.4 5.64 0.018
59 60.8 1.46 0.227
141 84.4 25.57 <0.001
91 85.0 9.40 0.002
86 96.6 7.80 0.005
51 91.1 2.15 0.142
28 70.0 0.01 0.909
683 84.4 31.00 <0.001
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Table 2 HIV infection rates in different age groups and gender groups.
Age (years) Male Female Total
Number of
HIV positive
HIV infection
rate (%)
Number of
HIV positive
HIV infection
rate (%)
Number of
HIV positive
HIV infection
rate (%)
2—9 3 3.5 3 3.8 6 3.7
10—19 0 0.00 1 0.9 1 0.4
20—29 7 12.7 5 8.5 12 10.5
30—39 39 36.8 42 29.8 81 32.8
40—49 24 32.4 31 34.1 55 33.3
50—59 15 17.1 22 25.6 37 21.3
60—69 2 4.4 3 3.1 5 5.2
70—79 0 0.00 0 0.00 0 0.00
Total 90 15.0 107 15.7 197 15.3
Table 4 Place of haircut among the difference HIV status
groups and by different gender
Gender HIV positive HIV negative
Barbershop Family Barbershop Family
Male 88 2 469 43
Female 70 37 352 224Distribution of route of HIV transmission
Of the 197 HIV positive cases in this village, 80 (40.6%) were
infected through paid blood donation, four (2.0%) were
infected through sexual transmission, seven (3.6%) were
infected through mother-to-child transmission, one (0.5%)
was infected through blood transfusion, and one (0.5%) was
infected through nosocomial infection. The mode of trans-
mission in 100 cases (50.8%) could not be identified because
they had been exposed to an HIV-positive spouse and had a
history of paid blood donation. Thus their route of infection
could have been either through sexual transmission or paid
blood donation. Four cases of transmission were classified
as uncertain as there was no definite exposure experience.
No person admitted having participated in homosexual
activity.
HIV positive cases status quo
Of the 197 HIV positive individuals, 170 (86.3%) HIV cases had
progressed to AIDS. Among the 170 AIDS patients, 124
(72.9%) were on antiretroviral treatment, and 77 of these
(62.1%) had randomly interrupted their treatment. CD4 cell
counts had been performed on 173 (87.8%) individuals and
some individuals whose CD4 cell counts were below
200 cells/mL had not yet started antiretroviral treatment
(Table 3).Table 3 CD4 cell count levels in HIV cases receiving and not
receiving antiretroviral treatment
CD4 count
(cells/mL)
Cases on
antiretroviral
treatment
Cases not on
antiretroviral
treatment
Total
<200 36 15 51
200—299 27 14 41
300—399 17 11 28
400—499 14 7 21
500—599 10 4 14
600—699 11 7 18
Total 115 58 173Factors affecting HIV transmission
Among 197 HIV positive individuals, 162 individuals had sex-
ual partners, of whom 54 consistently used condoms, 22
seldom used condoms, and 86 never used condoms.
The sexual partners of 58 individuals were HIV negative.
Among the 58 couples, 28 couples consistently used condoms,
seven pairs seldom used condoms, and 23 pairs never used
condoms. Only four HIV positive and eight HIV negative
people admitted that they once had illicit sexual intercourse.
Significantly more HIV positive males (99.8%) had their
hair cut at the public barbershop compared to HIV negative
males (91.6%) (x2 = 4.22, p = 0.04). There was no significant
difference in the number of HIV positive females (65.4%) and
HIV negative females (61.1%) having had their hair cut at the
public barbershop (x2 = 0.71, p = 0.40). These data are shown
in Table 4.
Among the HIV positive women, 103 were still of repro-
ductive age, but only two women indicated that they had the
intention to conceive.
Death trends in HIV positive cases
The first death due to AIDS in WY village occurred in 1996.
Before 2000, the number of patients who had died of AIDS was
low, but the number significantly increased and reached a
peak in 2002 (32 persons) and has decreased in 2003 (seven
persons) and 2004 (14 persons).
Discussion
In this study, 78.7% of the WY villagers consented to the HIV
screening. Only persons who were away at work and the
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participate. A high proportion of villagers aged 20—49 years
hadgone tocities forwork resulting ina lower rateof screening
in this age range. The overall screening ratewas higher than in
other similar studies7 making the results more representative.
The main reason that villagers consented to participate in HIV
screening testswasbecauseof thechangedperceptionofAIDS.
Historically most of the villagers were unwilling to disclose
their HIV status in order to avoid being discriminated against.
Now people are more willing to know their HIV status in order
to get treatment as early as possible and obtain assistance
from the government. In addition, researchers actively
encouraged residents to be screened for HIV.
Previous studies8 and the results from this study show that
paid blood donation started in the county in 1990. In 1995 the
government forbade paid blood donation but the drawing of
blood continued in some illegal blood stations until 1997. The
villagers in the 2—9 and 10—19 years age groups did not
participate in paid blood donation because they were too
young or they had not yet been born. However, the rate of
paid blood donors in the 30—59 age range was high because
they actively participated in blood donations during this
period.
The overall HIV infection rate in WY village was 15.3%,
which is the highest in this county. Most of the HIV infected
people were paid blood donors with 180 (91.4%) having a
history of paid blood donation. The HIV infection rate among
paid blood donors was found to be 38.6%, which is higher than
the HIV infection rates reported in studies by Cheng Hua
et al.6 and Zheng Xiwen et al.,9 but lower than in studies by Yi
Yingqun et al.10 Obviously, HIV infection rates among paid
blood donors differ between regions, depending largely on
the types of paid blood donations.11 There is a very high rate
of paid blood donation (36.3%) among WY villagers.
Transmission routes were indeterminate for 100 HIV posi-
tive people because it is unclear whether they acquired their
infection through paid blood donation or sexual intercourse.
Despite this uncertainty, paid blood donation remains the
dominant route of HIV transmission in WY village. Sexual
transmission and mother-to-infant transmission were the
next most frequent modes of HIV transmission. Based on
the history of paid blood donation, age, and the chance of
becoming infected with HIV through paid blood donation, the
majority of the 100 HIV positives whose transmission route
remains uncertain were likely to have been infected through
paid blood donation. Few of them were infected by sexual
transmission.
In villages with a high prevalence of blood-borne AIDS, the
non-standard paid blood drawing between 1990 and 1997
resulted in many HIV infections. Illegal blood stations were
closed following administrative intervention and single-col-
lect-plasma was prohibited. The People’s Republic of China
Donation Blood Law, which was passed in 1998, prohibits paid
blood donation and prescribed that blood collecting depart-
ments must carry out an HIV screening test. Hence, the HIV
infection route by blood donation and transfusion is no longer
the main mode of transmission. The most common modes of
HIV transmission are now sexual or mother-to-child and a
minority of HIV infections are acquired nosocomially.
Plans to reduce HIV infection by mother-to-infant trans-
mission have been carried out. Comprehensivemeasures such
as terminating pregnancy, cesarean section delivery, anti-viral blocking, and artificial feeding are planned. In addition,
only a few HIV positive women of childbearing age have
indicated that they intend having children in the future.
Transmission from mother to child will probably not be a
main route of HIV infection in the future in China.
In WY village 162 HIV positive people have sexual partners
and among these 58 of the sex partners remain HIV negative.
More than half of the 58 couples do not use condoms and
these individuals’ spouses are at high risk of HIV infection by
sexual transmission.
In villages with high AIDS prevalence, a possible route of
exposure to infected blood that warrants some consideration
is having haircuts at the barbershop. The hair cutting tools in
these barbershops in these villages are not regularly disin-
fected. If the skin is damaged and bleeds during the hair
cutting, HIV in the blood will contaminate the tools and could
result in the transmission of HIV.12 In this study HIV positive
men were more likely than HIV negative men to go to the
barber to have their hair cut. Although the chance of infec-
tion by this mode of transmission is not likely to be high,
measures should be taken to control possible HIV transmis-
sion by this route.
Because of insufficient data on deaths due to AIDS in WY
village prior to 2002, most causes of death were by clinical
diagnosis. Considering the patient’s history of paid blood
donation and age of death (about 30 years old), the clinical
diagnosis is reasonably reliable. In 1996 the first individual in
WY village died of AIDS. The number of people dying because
of AIDS before 2000 was low, but the number dramatically
increased to reach a peak in 2002. Since 2003, several
government departments have introduced policies to provide
free HIV screening tests, free antiretroviral treatment, and
free opportunistic infection treatment for people unable to
afford it. As a consequence the number of AIDS-related
deaths started to decline from 2003. The survival time has
been prolonged and the quality of life has been improved.
However, the number of deaths is greater than the new HIV
positive cases (who were mostly infected through sexual
transmission or mother-to-infant transmission), so the num-
ber of HIV positive people in villages with high prevalence
rates of blood-borne AIDS will become fewer and fewer.
HIV infection inWYvillage resultedmainly from paid blood
donation followed by mother-to-child transmission and noso-
comial infection. Now mother-to-child transmission and
nosocomial infection are being effectively dealt with, while
transmission by sexual intercourse still needs to be better
controlled.
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